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1. Narrative Summary 
 
After 8 years of existence, and thanks to continuous improvement efforts, the CCAFS Climate 
portal (http://www.ccafs-climate.org) has continuously been providing free and open 
access to downscaled climate data, primarily for use in understanding the effects of climate 
change on agriculture. The portal is timely in delivering high resolution climate change 
datasets to users, both scientists and non-scientists, all over the world. 
Given the importance of this portal for supporting impact and adaptation analyses a new 
query API was developed in 2016-17, which allows to provide stakeholders with climate 
change information as well as some agro-climatic indices at real-time data. We calculated a 
set of indices of crop responses to climate including indicators of drought and heat stress, as 
well as complementary indicators such as flash-floods (extreme precipitation events) and 
reductions in crop cycle duration, and overall growing season indicators –i.e. total seasonal 
precipitation and seasonal mean temperatures.  
We also did advances in the integration of CCAFS-Climate with the Climate Wizard tool 
(available at http://climatewizard.ciat.cgiar.org/). This is a climate data analysis, 
visualization and dissemination application both for current and future gridded climate data. 
It provides a wide range of users with synthesized, summarized and packaged climate 
change information tailored to specific places of interest globally. With the integration, users 
can do analysis, visualization and dissemination application both for current and future gridded 
climate data. 
In 2017, more than 22.964 people visited the CCAFS-Climate data portal, and more than 50 
publications have cited the use of the portal data, bringing the total sum of citations since its 
creation to almost 520. 
  
                                         
 
2. Project highlights and specific outputs achieved, namely related to: 
 
a) Climate Wizard API 
A REST API for WOCAT (World Overview of Conservation Approaches and Technologies) 
with GeoJSON feature was developed and works online. The REST API provides a 
programmatic interface to the Climate Wizard portal (http://climatewizard.ciat.cgiar.org/). 
This is designed for querying real-time data to provide stakeholders with climate change 
information as well as some agro-climatic indices. At the grid-cell (i.e. 0.05 deg ~ 25 km 
resolution) scale, we calculated a set of indices of crop responses to climate including 
indicators of drought and heat stress, as well as complementary indicators such as flash-
floods (extreme precipitation events) and reductions in crop cycle duration, and overall 
growing season indicators –i.e. total seasonal precipitation and seasonal mean temperatures. 
A total of 34 climate indices are provided (see Table 1). 
The input data is currently stored at CIAT (in total 80 GB of GeoTiff raster files) but is 
available upon request and soon will be available through the CCAFS-Climate portal 
(http://ccafs-climate.org/). The global database used as input in the API comes from GCMs 
from the CMIP5, for a historical period and two Representative Concentration Pathways 
(RCPs): RCP4.5 and RCP8.5. Projections of a total of 16 individual GCMs as well as for the 
multi-model ensemble mean are provided. The API is developed in the Python language, and 
has been configured to work through Apache in both Linux and Windows operating systems. 
This has been tested in Ubuntu and CentOS 7 Linux distributions, though it has been designed 
to work in any Linux distribution. 
REST API documentation available in 
https://github.com/CIAT-DAPA/climate_wizard_api  
Table 1. Indices and acronyms used in the REST API 
Acronyms Description 
TXX Annual maximum temperatures 
txxi Monthly maximum temperatures for month i (e.g. txx1, txx2, txx3, … txx12) 
TNN Annual minimum temperatures 
tnni Monthly minimum temperatures for month i (e.g. tnn1, tnn2, tnn3, … tnn12) 
tasmax Annual mean maximum temperatures 
tasmaxi Monthly mean maximum temperatures for month i (e.g. tasmax1, tasmax2, 
tasmax3, … tasmax12) 
tasmin Annual mean minimum temperatures 
tasmini Monthly mean minimum temperatures for month i (e.g. tasmin1, tasmin2, tasmin3, 
… tasmin12) 
tas Annual mean average temperatures 
tasi Monthly mean average temperatures for month i (e.g. tas1, tas2, tas3, … tas12) 
TDJF Mean temperatures for DJF season 
                                         
 
TMAM Mean temperatures for MAM season 
TJJA Mean temperatures for JJA season 
TSON Mean temperatures for SON season 
TWET Mean wet / rainy season temperatures 
TDRY Dry season temperatures 
PTOT Total precipitation 
pri Monthly accumulated precipitation for month i (e.g. pr1, pr2, pr3, … pr12) 
PDJF Accumulated precipitation for DJF season 
PMAM Accumulated precipitation for MAM season 
PJJA Accumulated precipitation for JJA season 
PSON Accumulated precipitation for SON season 
PWET Wet/rainy season accumulated precipitation 
PDRY Dry season accumulated precipitation 
SDII Annual simple daily precipitation intensity index 
sdiii Monthly simple daily precipitation intensity index for month i (e.g. sdii1, sdii2, 
sdii3, … sdii12) 
SDIIDJF Simple daily precipitation intensity index for DJF season 
SDIIMAM Simple daily precipitation intensity index for MAM season 
SDIIJJA Simple daily precipitation intensity index for JJA season 
SDIISON Simple daily precipitation intensity index for SON season 
SDIIDRY Dry season simple daily precipitation intensity index 
SDIIWET Wet/rainy season simple daily precipitation intensity index 
R02 Annual number of wet days > 0.2 mm/day 
R02i Monthly number of wet days > 0.2 mm/day for month i (e.g. r021, r022, r023, … 
r0212) 
R02DJF Number of wet days > 0.2 mm/day for DJF season 
R02MAM Number of wet days > 0.2 mm/day for MAM season 
R02JJA Number of wet days > 0.2 mm/day for JJA season 
R02SON Number of wet days > 0.2 mm/day for SON season 
R02WET Wet/rainy season number of wet days > 0.2 mm/day 
R02DRY Dry season number of wet days > 0.2 mm/day 
R5D Maximum consecutive 5-day of precipitation 
CD18 Cooling degree days 
CDD Consecutive dry days 
DROI Standardized precipitation index (SPI) 
DROF Monthly frequency of SPI < -1.5 (Severe dryness) by year 
GSL Growing period length 
GD10 Growing degree days 
HD18 Heating degree days 
HWDI Heat wave duration index 
 
  
                                         
 
b) CCAFS-Climate – Weather stations  
In addition to the WOCAT REST API, we implemented an API based in the same technology 
that allows download high resolution climate for historical conditions based on a query by 
coordinates. We include the following datasets:  
 CHIRPS: Is a 30+ year quasi-global rainfall dataset. Spanning 50°S-50°N (and all 
longitudes), starting in 1981 to near-present, CHIRP incorporates 0.05° resolution 
(~5km) satellite imagery and CHIPRS incorporates 0.05° resolution (~5km) satellite 
imagery with in-situ station data to create gridded rainfall time series for trend 
analysis and seasonal drought monitoring. 
 WorldClim V2: Very high resolution interpolated climate surfaces with in-situ 
station data for global land areas (~1km resolution). 
 CRU V4: Datasets interpolated monthly for global land for multiple variables with 
0.5° x 0.5° resolution (~50 km) from 1901-2015. 
It’s possible to run the API through CCAFS-Climate portal (http://ccafs-
climate.org/weather_stations/) using a simple interface (Figure 1), as well as, using a R 
script for automated data extraction (https://github.com/CIAT-DAPA/dapa-climate-
change/blob/master/data-processing-R/extract_xy_chirps_cru_wcl_v1.R) for a lot 
points. The API implemented in the portal first must enter the coordinates (longitude and 
latitude) of the site you want to extract information or you can select a point on the map 
(coords map): 
 
Figure 1. Query API’s interface available at CCAFS-Climate 
The results when you press the "Run" button show a new window where the all the 
informtation can be downloaded. Some resultant charts are show in Figure 2.  
                                         
 
   
 
Figure 2. Results of the API query via CCAFS-Climate 
 
c) CCAFS-Climate Key statistics 
 
Metric Total in 2017 
Total number of visits 22.964 
% New visits 55% 
New Users  12.631 
Average of total visits per month > 1000  
Number of countries that accessed the data 175 
Top 5 countries (largest number of visitors 






Institutions that have accessed the data ~ 300  
Top 5 institutions where the user is based. 
 
Beijing Normal University 
Wageningen University 
Indian Institute of Technology Roorkee 
AAU 
University Abdou Moumouni de Niamey 
Total Number of Downloads 135603 
Data Download Size 38.2 TB  
Refereed publications 53 
                                         
 
Visits by Locations 
 
Most of the downloaded data is being used by scientific researchers, and its use includes a 
number of impact studies which generated greater understanding of: 
 
d) Partnerships / Networking 
 
 Peter Jones (Waen Associate, United Kingdom). 
 Roberto Quiroz (CIP – International Potato Center, Peru). 
 Philip Thornton (ILRI – International Livestock Reseach Institute, Kenya). 
 Andy Challinor (Unversity of Leeds, United Kingdom). 
























Visits in 2017 
Total Visits              22.964 
% New Visits               55% 
Average Visit Duration       4’13’’ 
 
                                         
 
e) Publications (who is using those data …?) 
There were 53 citations of the CCAFS-Climate data approach in 2017, including 2 Book 
Chapters, 2  Theses & Reports and 49 Peer-Reviewed Articles, as follow:  
Book Chapters 
1. Trisurat, Y. (2017). " From Landscape Patterns to Ecosystem Functions: Watershed Services Based on 
Different Land Use and Climate Change Scenarios " In (pp. 316-316): Routledge. 
2. de Rigo, D., Caudullo, G., San-Miguel-Ayanz, J., & Barredo, J. (2017). "Robust modelling of the impacts 
of climate change on the habitat suitability of forest tree species " Luxembourg: Publications Office of 
the European Union. 
 Theses & Reports  
1. Martinez-Valle, A., Czaplicki, S., Collado, C., Parker, L., Bourgoin, C., Guerten, N., . . . Laderach, P. 
(2017). " Pragmatic economic valuation of adaptation risk and responses across scales in 
Nicaragua." CCAFS Working Paper no. 210. Wageningen, Netherlands. 
2. García-Espinoza, H. F. (2017). " Integración de la adaptación al cambio climático en el manejo de 
cuencas; el caso de la cuenca del río Acomé, Guatemala." 
 Per-reviewed articles 
 
1. Amro, A., Al-Dwibe, H., Gashout, A., Moskalenko, O., Galafin, M., Hamarsheh, O., . . . Kuhls, K. 
2017. "Spatiotemporal and molecular epidemiology of cutaneous leishmaniasis in Libya. "PLOS 
Neglected Tropical Diseases, 11(9), e0005873-e0005873. 
2. Ashraf, U., Peterson, A. T., Chaudhry, M. N., Ashraf, I., Saqib, Z., Rashid Ahmad, S., & Ali, H. 
2017. "Ecological niche model comparison under different climate scenarios: a case study of Olea 
spp. in Asia. "Ecosphere, 8(5), e01825--n/a. 
3. Bothwell, H. M., Cushman, S. A., Woolbright, S. A., Hersch-Green, E. I., Evans, L. M., Whitham, T. G., & 
Allan, G. J. 2017. "Conserving threatened riparian ecosystems in the American West: Precipitation 
gradients and river networks drive genetic connectivity and diversity in a foundation riparian tree 
(Populus angustifolia). "Molecular ecology, 26(19), 5114-5132. 
4. Bouroncle, C., Imbach, P., Rodriguez-Sánchez, B., Medellin, C., Martinez-Valle, A., & Laderach, P. 
2017. "Mapping climate change adaptive capacity and vulnerability of smallholder agricultural 
livelihoods in Central America: ranking and descriptive approaches to support adaptation strategies. 
"Climatic Change, 141(1), 123-137. 
5. Costa-Saura, J. M., Trabucco, A., Spano, D., & Mereu, S. 2017. "Environmental filtering drives 
community specific leaf area in Spanish forests and predicts relevant changes under future climatic 
conditions. "Forest Ecology and Management, 405(Supplement C), 1-8. 
6. Eitzinger, A., Läderach, P., Rodriguez, B., Fisher, M., Beebe, S., Sonder, K., & Schmidt, A. 
2017. "Assessing high-impact spots of climate change: spatial yield simulations with Decision 
Support System for Agrotechnology Transfer (DSSAT) model. "Mitigation and Adaptation Strategies 
for Global Change, 22(5), 743-760. 
7. Feldman, R. E., Peers, M. J. L., Pickles, R. S. A., Thornton, D., & Murray, D. L. 2017. "Climate driven 
range divergence among host species affects range-wide patterns of parasitism. "Global Ecology and 
Conservation, 9(Supplement C), 1-10. 
                                         
 
8. Ferrara C Marchi M, F. S., & L, S. 2017. "Sampling strategies for high quality time-series of climatic 
variables in forest resource assessment. "iForest - Biogeosciences and Forestry(4), 739-745. 
9. Fullman, T. J., Bunting, E. L., Kiker, G. A., & Southworth, J. 2017. "Predicting shifts in large herbivore 
distributions under climate change and management using a spatially-explicit ecosystem model. 
"Ecological Modelling, 352(Supplement C), 1-18. 
10. Gang, C., Zhang, Y., Wang, Z., Chen, Y., Yang, Y., Li, J., . . . Odeh, I. 2017. "Modeling the dynamics of 
distribution, extent, and NPP of global terrestrial ecosystems in response to future climate change. 
"Global and Planetary Change, 148, 153-165. 
11. Grossi, M. A., Draper, D., Apodaca, M. J., Vitali, M. S., Pataro, L., Katinas, L., & Moreno Saiz, J. C. 
2017. "The road to 2020 targets and the learnings from the emblematic South American plant genus 
Nassauvia (Asteraceae). "Biodiversity and Conservation, 26(2), 329-351. 
12. Guo, Y., Li, X., Zhao, Z., Wei, H., Gao, B., & Gu, W. 2017. "Prediction of the potential geographic 
distribution of the ectomycorrhizal mushroom Tricholoma matsutake under multiple climate change 
scenarios. "Scientific reports, 7, 46221-46221. 
13. Hannah, L., Donatti, C. I., Harvey, C. A., Alfaro, E., Rodriguez, D. A., Bouroncle, C., . . . Solano, A. L. 
2017. "Regional modeling of climate change impacts on smallholder agriculture and ecosystems in 
Central America. "Climatic Change, 141(1), 29-45. 
14. Jennings, M. D., & Harris, G. M. 2017. "Climate change and ecosystem composition across large 
landscapes. "Landscape Ecology, 32(1), 195-207. 
15. Klorvuttimontara, S., Tumpeesuwan, C., & Tumpeesuwan, S. 2017. "Distribution range and extinction 
risk of tree snail subgenus Amphidromus (Pulmonata: Camaenidae) in Thailand. "Raffles Bulletin of 
Zoology, 65, p189-197. 
16. Koch, L. K., Kochmann, J., Klimpel, S., & Cunze, S. 2017. "Modeling the climatic suitability of 
leishmaniasis vector species in Europe. "Scientific reports, 7(1), 13325-13325. 
17. Kolanowska, M., Kras, M., Lipińska, M., Mystkowska, K., Szlachetko, D. L., & Naczk, A. M. 2017. "Global 
warming not so harmful for all plants - response of holomycotrophic orchid species for the future 
climate change. "Scientific reports, 7, 12704-12704. 
18. Laderach, P., Ramirez–Villegas, J., Navarro-Racines, C., Zelaya, C., Martinez–Valle, A., & Jarvis, A. 
2017. "Climate change adaptation of coffee production in space and time. "Climatic Change, 141(1), 
47-62. 
19. Lei, J., Chen, L., & Li, H. 2017. "Using ensemble forecasting to examine how climate change promotes 
worldwide invasion of the golden apple snail (Pomacea canaliculata). "Environmental Monitoring 
and Assessment, 189(8), 404-404. 
20. Lei, J., Wu, J., & Guan, Q. 2017. "The potential effects of future climate change on suitable habitat for 
the Taiwan partridge (Arborophila crudigularis): An ensemble-based forecasting method. "Turkish 
Journal of Zoology, 41(3), 513-521. 
21. Lopes, T. M., Bailly, D., Almeida, B. A., Santos, N. C. L., Gimenez, B. C. G., Landgraf, G. O., . . . Gomes, L. C. 
2017. "Two sides of a coin: Effects of climate change on the native and non-native distribution of 
Colossoma macropomum in South America. "PloS one, 12(6), e0179684-e0179684. 
22. Marchelli, P., Thomas, E., Azpilicueta, M. M., van Zonneveld, M., & Gallo, L. 2017. "Integrating genetics 
and suitability modelling to bolster climate change adaptation planning in Patagonian Nothofagus 
forests. "Tree Genetics & Genomes, 13(6), 119-119. 
23. McGrath, D., Sass, L., O'Neel, S., Arendt, A., & Kienholz, C. 2017. "Hypsometric control on glacier mass 
balance sensitivity in Alaska and northwest Canada. "Earth's Future, 5(3), 324-336. 
24. Metzger, A. D. S., Murray-Rust, D., Trabucco, A., & M, J. 2017. "Understanding global climate change 
scenarios through bioclimate stratification. "Environmental Research Letters, 12(8), 84002-84002. 
25. Mohammed, A., Tana, T., Singh, P., Korecha, D., & Molla, A. 2017. "Management options for rainfed 
chickpea (Cicer arietinum L.) in northeast Ethiopia under climate change condition. "Climate Risk 
Management, 16(Supplement C), 222-233. 
                                         
 
26. Mohammed, A., Tana, T., Singh, P., Molla, A., & Seid, A. 2017. "Identifying best crop management 
practices for chickpea (Cicer arietinum L.) in Northeastern Ethiopia under climate change condition. 
"Agricultural Water Management, 194(Supplement C), 68-77. 
27. Murray, D. L., Peers, M. J. L., Majchrzak, Y. N., Wehtje, M., Ferreira, C., Pickles, R. S. A., . . . Thornton, D. 
H. 2017. "Continental divide: Predicting climate-mediated fragmentation and biodiversity loss in the 
boreal forest. "PloS one, 12(5), e0176706-e0176706. 
28. Noulèkoun, F., Chude, S., Zenebe, A., & Birhane, E. 2017. "Climate Change Impacts on Faidherbia 
albida (Delile) A. Chev. Distribution in Dry Lands of Ethiopia. "African Journal of Ecology, 55(2), 233-
243. 
29. Orlowsky, B., Calanca, P., Ali, I., Ali, J., Elguera Hilares, A., Huggel, C., . . . Schmidt, K. 2017. "Climate 
corridors for strategic adaptation planning. "International Journal of Climate Change Strategies and 
Management, 9(6), 811-828. 
30. Phillips, J., Magos Brehm, J., van Oort, B., Asdal, Å., Rasmussen, M., & Maxted, N. 2017. "Climate change 
and national crop wild relative conservation planning. "Ambio, 46(6), 630-643. 
31. Ribalaygua, J., Gaitán, E., Pórtoles, J., & Monjo, R. 2017. "Climatic change on the Gulf of Fonseca 
(Central America) using two-step statistical downscaling of CMIP5 model outputs. "Theoretical and 
Applied Climatology. 
32. Robinson, J. L., & Fordyce, J. A. 2017. "Species-free species distribution models describe 
macroecological properties of protected area networks. "PloS one, 12(3), e0173443-e0173443. 
33. Saeed, S., Yousefkhani, H., Aliabadian, M., Rastegar-pouyani, E., & Darvish, J. 2017. "Predicting the 
impact of climate change on the distribution pattern of Agamura persica (Dumeril , 1856) (Squamata 
: Gekkonidae) in Iran. "Belgian Journal of Zoology, 137-142. 
34. Sallam, F. M., Michaels, R. S., Riegel, C., Pereira, M. R., Zipperer, W., Lockaby, G. B., & Koehler, G. P. 
2017. "Spatio-Temporal Distribution of Vector-Host Contact (VHC) Ratios and Ecological Niche 
Modeling of the West Nile Virus Mosquito Vector, Culex quinquefasciatus, in the City of New Orleans, 
LA, USA. "International Journal of Environmental Research and Public Health, 14(8). 
35. Schroth, G., Laderach, P., Martinez-Valle, A. I., & Bunn, C. 2017. "From site-level to regional adaptation 
planning for tropical commodities: cocoa in West Africa. "Mitigation and Adaptation Strategies for 
Global Change, 22(6), 903-927. 
36. Shao, Y.-Z., Zhang, X.-C., Phan, L. K., & Xiang, Q.-P. 2017. "Elevation Shift in Abies Mill. (Pinaceae) of 
Subtropical and Temperate China and Vietnam—Corroborative Evidence from Cytoplasmic DNA and 
Ecological Niche Modeling. "Frontiers in Plant Science, 8, 578-578. 
37. Silva, D. P., Groom, S. V. C., da Silva, C. R. B., Stevens, M. I., & Schwarz, M. P. 2017. "Potential pollination 
maintenance by an exotic allodapine bee under climate change scenarios in the Indo-Pacific region. 
"Journal of Applied Entomology, 141(1-2), 122-132. 
38. Sun, P., Congalton, G. R., Grybas, H., & Pan, Y. 2017. "The Impact of Mapping Error on the Performance 
of Upscaling Agricultural Maps. "Remote Sensing, 9(9). 
39. Sun, P., Pan, Y., & Zhang, J. 2017. "Comparison of upscaling cropland and non-cropland map using 
uncertainty weighted majority rule-based and the majority rule-based aggregation methods. 
"Geocarto International, 1-15. 
40. Swart, R. J., de Bruin, K., Dhenain, S., Dubois, G., Groot, A., & von der Forst, E. 2017. "Developing 
climate information portals with users: Promises and pitfalls. "Climate Services, 6(Supplement C), 
12-22. 
41. Tesfaye, K., Zaidi, P. H., Gbegbelegbe, S., Boeber, C., Rahut, D. B., Getaneh, F., . . . Stirling, C. 
2017. "Climate change impacts and potential benefits of heat-tolerant maize in South Asia. 
"Theoretical and Applied Climatology, 130(3), 959-970. 
42. Thomas, E., Gil Tobón, C., Gutiérrez, J. P., Alcázar Caicedo, C., Moscoso Higuita, L. G., Becerra, L. A., . . . 
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3. Future activities /next steps  
The 2018 plan includes: 
 Provide the results of regional downscaling experiments (i.e. CORDEX) for at least 
two experimental runs (South America, Central America, Africa or another CCAFS 
region). This data was already processed in 2017.  
 Submit the peer-reviewed article describing the database (recent release of 
downscaled CMIP5 data). This will facilitate the task of tracking the use of our data. 
 Increase the use of the CCAFS-Climate portal amongst crop modelers in general. In 
order to achieve these goals, this includes finalize the integration with the Climate 
Wizard portal (http://www.climatewizard.org). 
 Develop a tool for query spatial downscaling data at high resolution.  
 Publish the data of NASA Earth Exchange Global Daily Downscaled Projections in 
CCAFS-Climate. 
